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compound of formula I, 



Rl 



rij 

tit 
ill 



to 



wherein 

NRRi is attached at the 5- or position of the furopyridine ring; 
R is hydrogen, C r C 4 alkyl/^r COR 2 ; 
R! is (CH 2 ) n Ar, CH 2 CH=££[Ar, 9r CH 2 OCAr; 

n is 0 to 3; 
A is N or NO; 

Ar is a 5- or 6-membereqTaj^fnatic or heteroaromatic ring which contains zero to four 
nitrogen atoms, zero to 6ne oxygen atoms, and zero to one sulfur atoms; 



15 



or: an 8-, 9- or 10-membered fused aromatic or heteroaromatic ring system 
containing zero to four nitrogen atoms, zero to one oxygen atoms, and zero to one 
sulfur atoms; any of which may optionally be substituted with one to two 
substitutents independently selected from: halogen, trifluoromethyl, or CpC 4 alkyl; 
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R 2 is hydrogen, CV-C 4 alkyl; C r C 4 alkoxy; or phenyl ring optionally substituted with 
one to three of the following substituents: halogen, Ci--C 4 alkyl, C 2 -C 4 alkenyl, C 2 - 
C 4 alkynyl, OH, PQ-C4 alkyl, C0 2 R 5 , -CN, -N0 2 , -NR 3 R 4 , or -CF 3 ; 
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R3, R4 and R5 are independently hydrogen; C j-CA alkyl; or phenyl ring optionally 
substituted with one to three of the following suustituents: halogen, C^-C^ alkyl, C2- 
C 4 alkenyl, C 2 -C 4 alkynyl, OH, OC x -C 4 alkyL-CN; -N0 2 , or -CF 3 ; 
or an enantiomer thereof, and pharmaceutical^ acceptable salts thereof. 

A compound according to claim 1, wherein A is N; or an enantiomer thereof, and 
pharmaceutically acceptable salts thereof./ 

A compound according to claim l^jT27Wherein Ri is (CH 2 ) n Ar; or an enantiomer 
thereof, and pharmaceutically adceptaple salts thereof. 



A compound according to dlaim J^Jp-Srwherein K\ is CH2CH=CHAr; or an 
enantiomer thereof, and phjararaceutically Acceptable salts thereof. 



A compound according to claim 1^P2; wherein R\ is C^CsCAr; or an enantiomer 
thereof, and phannaceutically^icceptable salts thereof. 

\ 

A compound according to ap y uiiu ' uf ' riaimo M l w to 5 -,' w herein Ar is selected from the 
group: phenyl ring optionally substituted with one to three of the following 
substituents: halogen, C1HC4 alkyl, C2-C4 alkenyl, C2-C4 alkynyl, OH, 0(^-^4 
alkyl, CO2R5, -CN, -NCfe, -NR3R4, and -CF 3 ; 2-, 3-, or 4-pyridyl; 2-, or 3-furanyl; 
2-, or 3-thienyl; 2-, or 4-^midazolyl; 1, 2-, or 3-pyrrolyl; 2-, or 4-oxazolyl; and 3-, or 
4-isoxazolyl; 

or an enantiomer therqbf, and pharmaceutically acceptable salts thereof. 

V ( 

A compound according to ^y™ 1 ^ nf r'Himr-j .to .wherein At is selected front the 
group: 1-, or 2-napnthyl; 2-, 3-, 4-, 5-, 6-, 7-, or 8-qumolyl; 1-, 3^; 4-, 5-, ,6% 7-v<«*- 
isoquinolyl; 2-, 4-/ 5-, 6-, or 7-benzoxazolyl; and 3-, 4-, 5- ? 6-, or 7-benzisoxazolyl; 
or an enantiomer/thereof, and pharmaceutically acceptable salts thereof. 
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8. A compound according to rmy'Oii^nf.cmim".-1"y 6 V wherein R3, R4 and R5 are 
independently hydrogen, or CpC 4 alkyl; 

or an enantiomer thereof, and pharmaceutic^lly acceptable salts thereof. 

1 



9. A compound according to 

10. A compound according to 

11. A compound according to 
ring. 

12. A compound according to 
Ar is an heteroaromatic jtfng. 



•wherein n is 1. 
of p/^ipaj^Hff^, wherein R is hydrogen. 

wherein Ar is an heteroaromatic 

\ \ 

iq 1 to ^ y/Wein n is 1 ; R is hydrogen and 
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13. A compound according to i&laim 1, said compound being: 
R-(_)-5'-N-(Phenylm4hylfc 
furo[2,3-b]pyridine] ; 
R.(_)-5 ' -(2-Pyridylmet£yO 
furo[2,3-b]pyridine]; 

R-(_)-5'-(3.pyridylmethyl)aminospiro[l-azabicyclo[2.2.2]o^^ 
furo[23-b]pyridinett 

R-(_)-5 ' -(4-Pyridy/methyl)aminospiro[ 1 -azabicycloP^^Joctane-S^'-CS'H)- 

furo[2,3-b]pyridii/e]; 

R-(-)-5'-(2-Furaftylmethyl)an^ 

furo[2,3-b]pyric/ine] ; 

R-(_)-5 * -(3-Fiiranylmethyl)aminospiro[ 1 -azabicyclo[2.2.2]octane-3,2 ? -(3'H)- 
furo[2,3-b]pwidine] ; 

R-(-)-5 , -(2-fhienylmethyl)aminospiro[l-azabicyclo[2.2.2]oct^ 
furo[2,3-b]pyridine] ; 

R-(-)-5'-(2-Imidazolylmethyl)aminospiro^ 
furo[2,3-p]pyridine]; 



* 




^bicyclo[2.2.2]octane-3,2'(3'H)-£uro[2,3- 
; l-azabicyclo[2.2.2]octane-3,2 , (3'H)- 



R-(_)-5'-N-(4-Methoxyphenylmethyl)aminospi^^^ 
(3'H)-furo[2,3-b]pyridine]; 

R-(-)-5' -N-(4-Chlorophenylmethyl)amin9^piro[ 1 -azabicyclo[2.2.2]octane-3,2' 
(3' H)-furo[2,3-b]pyridine] ; 

R-(-)-5' -N-(4-Methylphenylmethyl)an]inospiro[ 1 -azabicyclo[2.2.2]octane-3,2' - 
(3 ' H)-furo[2,3-b]pyridine] ; 

R-(-)-5'-N-(3,4-Dichlorophenylmetj<yl)aminospiro[l-azabicyclo[2.2.2]octane-3,2' 
(3 'H)-furo[2,3-b]pyridine] ; 

R-(-)-5' -N- Acetyl- N-(phenylmeJb.yl)aminospiro[ 1 -azabicyclo[2.2.2]octane-3,2' 
(3 ' H)-furo[2,3-b]pyridine] ; 

R.(_)-5'-N-Methyl-N-(ph^li^ethyl)aminospiro[l-azabicyclo[2.2.2]octane-3,2' 
(3'H)-furo[2,3-b]pyridinel 
(R)-(-)-5'-N-(3-Pyridyl)aiii/o>biro[ 1 - 
b]pyridine]; 

(R)-(_)_6'-N-(Phenylniettyl)ami90§piro[l 
furo[2 ,3 -b] pyridine] ; 

R-(_)-5 ' -N-(3-ThienylEnethyl)aminospiro[ 1 -azabicyclo[2.2.2]octane-3,2 ' -(3 'H)- 
fiiro[2,3-b]pyridine]; / 

R.(_).5'-N-(2-Phenyjethyl)aminospiro[l-azabicyclo[2.2.2]octane-3,2'-(3'H)- 
furo[2,3-b]pyridine/j; 

r.(_)-5 ' -N-(3-Phe/iylpropyl)aminospiro[ 1 -azabicyclo[2.2.2]octane-3 ,2' -(3 ' H)- 
fiiro[2 f 3-b]pyridine] ; 
R-(_)-5'-N-(Quftiolin-3-ylmethyl)anu^^ 
furd[2,3-b]pyriaine] ; 

R-(_)-5 ' -N-(Quinolin-4-ylmethyl)aminospiro[ 1 -azabicyclo[2.2.2]octane-3,2'-(3'H)- 
furo[23-b]pyridine]; 

R-(-)-5'-Nt( 1 ,4-Benzodioxan-6-ylmethyl)aminospiro[ 1 -azabicyclo[2.2.2]octane- 
3,2M3'H)/furo[2>b]pyricline]; 

R.(_)-5'-N-(Imidazol-4-ylmethyl)aminospiro[l-azabicyclo[2.2.2]octane-3,^ 
furo[2,3/b3pyridine] ; 
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R-(-)-5 ' -N-(/ransO-Phenylpro 
(3'H)-furo[2>b]pyridine]; 
R,(-)-5'-N-(Thiazol-2-ylmethyl)aminospiro[l-azabicycIo[2.2.2]octan^ 
furo[2,3-b]pyridine] ; / 
R-(-)-5'-N-(3-Methylphenylmethyl)^ 
(3'H)-furo[23-b]pyridine]; / 

R-(-)-5 , -N-(2-ChIorophenylmethyl)aminospiro[l-a2abicyclo[2.^ 
(3 'H)-furo[2,3-b]pyridine] ; 

R-(-)-5'-N-(3-Chlorophenylmethyi)aminospiro[l-azabicyclo[2.2.2]oct^ 
(3'H)-furo[2,3-b]pyridine]; 
r.(_)-5 ' -N-(3-Phenylprpp^ 
furo[2,3-b]pyridine] 

R-(-)-5'-N-(3-H^roxypheny^ethyl)an^ 
(3'H)-furo[2,3-b]pyridine]; 

R-(-)-5 * -N-(4-Hydrpxyphen^lmethyl)aminospiro[ 1 -azabicyclo[2.2.2]octane-3 ,2 ' - 
(3'H)-furo[2,3-t 

R-(-)-5 ' -N-[/ra«^3^4-Py^dinj^)prop-2-enyl] aminospiro[ 1 -azabicyclo[2.2.2]octane- 

R-(-)-5 ' -N- Acet^N^^t^enylme^ 
(3 '^-furoP^-blpyridirib] ; 

R-(-)-5'-N-Methyl-N-^-pyridylmethyl)aminospiro[l-azabicyclo[2.2.2] 
O'^-furoP^-blpyridine]; 

R-(-)-5 • -N-Methyl-N^(3-pyridylmethyl)axninospiro[ 1 -azabicyclo[2.2.2]octane-3,2' - 

(3 ' H)-furo[23-b]pyrtdine] ; 

R-(-)-5'-N<2-Hydtfoxyethyl)-N-(3^ 

azabicyclo[l2,2]<±tane-3^ - 
or an enantiomer Ahereof, and pharmaceutical^ acceptable salts thereof. 



A compound according to claim 1 , said compound being: 

R-(-)-5 ' -(3-PjAidylmethyl) aminospirof 1 -azabicyclo [2.2 .2]octane-3 ,2 ' -(3 ' H)- 

furo[2,3-b]pyxidine] ; 
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R.(_).5'-(4-Pyridy^ethyI) aminospiroIl-azabicyclo^^^loctane-S^'-CS'H)- 
furo[2,3-b]pyrix 

or an enantiofriCTthereof, and pharmaceutically acceptable salts thereof. 

15. A compound according to 0P ^ n e ^Qfcc Jawas ^'to44» > for use in therapy. 

^ CJU^-cA 

16. A pharmaceutical composition includlng^a compound as defined in afiy-ene-e#«©iaa®& 
_ I 1. 4 in admixture with an inert wiaKfiaceutically acceptable diluent or carrier. 



10 17. Thapharmaceutical composition according to claim 16, for use in the treatment or 
prophylaxis of psychotic disorders or intellectual impairment disorders. 

18. The pharmaceutical composition according to claim 16, for use in the treatment or 

prophylaxis of human diseases or conditions in which activation of the a7 nicotinic 
f e \ 
* ?B is receptor \s beneficial. 

; f 
r p 

^ 19. The phanmceutflpal composition according to claim 16, for use in the treatment or 



ciaof Alzheimer's disease, learning deficit, cognition deficit, attention 
lenrpry l&ss, Attention Deficit Hyperactivity Disorder, Lewy Body 
20 Dementia, anxiety, schizophrenia, mania or manic depression, Parkinson's disease, 

Huntington's disease/Tourette's syndrome, neurodegenerative disorders in which 
there isVoss of cholinergic synapse, jetlag, cessation of smoking, nicotine addictkm 
including^featfesulting from exposure to products containing nicotine, pain, or 
ulcerative colitis.* 



20. The pharmaceutical composition according to claim 19, for use in the treatment or 
prophylaxis of Alzheimer's disease, learning deficit, cognition deficit, attention 
deficit, Lewy Body I^ementia, memory loss or Attention Deficit Hyperactivity 
Disorder. 
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2 1 . The pharmaceutical 
prophylaxis of 



composition according to claim 19, for use in the treatment or 
anbtiety, schizophrenia, mania or manic depression. 



22. The pharmaceutical composition according to claim 19, for use in the treatment or 
prophylaxis of Parkinson's disease, Huntington's disease, Tourette's syndrome, or 
neurodegenerative disorders in which there is loss of cholinergic synapses. 



to 



23. The pharmaceutical composition according to claim 19, for use in the treatment or 
prophylaxis of jetlag, mcotine addiction including that resulting from exposure to 
products containing nicotine, pain, or ulcerative colitis. 
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24. 



25. 



26. 



The phannaceutic^compos\flon according to claim 19, for use in the treatment or 
prophylaxis of ALzheimen's <mease. 



J-4e"44rin the manufacture of a 



Use of a compound as defined m 

medicament forjthe treatment or progjfylaxis of psychotic disorders or intellectual 
impairment disorders. \ f ^ 



Tin the manufacture of 



The use of a compound as defined in 

\ 

a medicament for the treatment or prophylaxis of human diseases or conditions in 

\ 

which activation of the a7 nicotinic receptor is beneficial. 



27. The use according to claim 25 ,eg-eRu m ' ,i 2 6y wherein the condition or disorder is 

Alzheimer* s disease, learning deficit, cognition deficit, attention deficit, memory 

\ 

25 loss, Attention Deficit Hyperactivity Disorder, Lewy Body Dementia, anxiety, 

schizophrenia, mania or manic depression, Parkinson's disease, Huntington's 

disease, Tourette's syndrome, neurodegenerative disorders in which there is loss of 

\ 

cholinergic synapse, jetlag, cessation of smoking, nicotine addiction including that 
resulting from exposure to productslcontaining nicotine, pain, or ulcerative colitis. 
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The use acc ording to claim 27, wherein the condition or disorder is Alzheimer's 
disease, learning deficit, cognition deficit, attention deficit, Lewy Body Dementia, 
memory loss or Attention Deficit Hyperactivity Disorder. 



5 29. The use according to claim 27, wherein the condition or disorder is anxiety, 
schizophreniaAmania or manic depression. 
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31. 



32. 



The use according to claim 27, wherein the condition or disorder is Parkinson's 
disease, Huntington's disease, Tourette's syndrome, or neurodegenerative disorders 
in which there is loss of cholinergic synapses. 



The use 

addiction includ: 
pain/ or ulcerative 



33. A 




Thjb use according to claim : 
disease. 



claim 27, wherein the condition or disorder is jetlag, nicotine 
t resulting from exposure to products containing nicotine, 
is. 



herein the condition or disorder is Alzheimer's 



ent or prophylaxis of psychotic disorders or intellectual 



impairment disorders, which comprises administering a tfierapeutically effective 



1 

amount of a compound as defined in 
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34. A method of treatment or prophylaxis of human diseases or conditions in which 

activation of the a7 nicotinic receptor is beneficial, which comprises administering a 
therapeutically effective amount of a compound as-defined in Qr> y "f.r.imm^ i ^ 
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35. The method according to claim 33 ^etemr3^rwherein the condition or disorder 



Alzheimer's disease, learning deficit, cognition deficit, attention deficit, memory 

loss, Attention Deficit Hyperactivity Disorder, Lewy Body Dementia, anxiety, 

I 

schizophrenia, mania or m^iej£e£>ression, Parkinson's disease, "HuMogtoff^ 
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disease, Tourette's syndrome, neurodegenerative disorders in which there is loss of 
cholinergic synapse, jetlag, cessation of smoking, nicotine addiction including that 
resulting froni exposure to products containing nicotine, pain, or ulcerative colitis. 



5 36. The method according to claim 33 wherein the condition or disorder is 

Alzheimer's disease, learning deficit, cognition deficit, attention deficit, Lewy Body 
Dementia, memory loss or Attention Deficit Hyperactivity Disorder. 



37. The method according to claim 33 
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> wherein the condition or disorder is 



io anxiety, schizophrenia, mania or manic depression. 

38. The method according to claim 33 «*«tetta«34HYherein the condition or disorder is 
Parkinson 's><fise^e, Huntington's disease, Tourette's syndrome, or 
neurodeg^nerative^isc rders in which there is loss of cholinergic synapses. 



39. The mfethod according \o claim 33 or ^la i m 0 A r wherein the condition or disorder is 
jetlag nicotine addiction inchjding that resulting from exposure to products 
conta ning nicotine! paiiy<$rulcerative colitis. 



40. The mefi 




Ming to claim 33<OT"ete»-34rwherein the condition or disorder is 



Alzheimer's diseased 



41 . A process for preparing a compound of formula I, as defined in 



V 
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to 14 , s r an enantiomer thereof, and pharmaceutically acceptable salts thereof, which 
comprises 



a) for preparing compounds wherein NRR1 is positioned in the 5' -position, 
alkylating or acylating compounds of formula VI, wherein E is halogen, NO2, or 
NHR, in a suitable solvent: 
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N 



VI 




or b) for preparing compounds wherein NRR1 is positioned in the 5 '-position, 
reacting compounds of formula VI, wherein E is halogen, NO2, or NHR, with an 
amine in the presence of a suitable organometallic catalyst, base and solvent: 



VIII (I) 

or c) for preparing compounds wherein NRR1 is positioned in the 6'-position, 
reacting compounds of formula VTI, with a halogenating reagent, followed by 






IX (I) 



or d) for preparing compounds wherein NRR1 is positioned in the 6*-position, 
oxidising compounds of formulawDI or IX with a peroxidic reagent in a suitSBle 
solvent, followed by partial reduction. 



